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FINANCIAL STATEMENT 

FUNCTION OR ACTIVITY 
1. PERSONAL SERVICES 
101. 	 Fu1.l-time Salaries • •. . . . $452,237.59 
101. 	 SUmmer Field Work • • • • • • • . . 2,105.76
101. . 	Hourly" • • • • • • • • • • • • • • • 19,342.39 
199. 	 Work-Study • • • • • 744.42 
TOTAL: PERSONAL SERVICES 
2. SERVICES OTBIiR THAN PERSONAL 
204. 	 Freight •••• ' ••• '.. .... 194.60 
206. 	 Dues and Subscriptions • . . . . . 328.40 
211. 	 Gasoline • • • • • • • • . . . 10,169.93 
215. 	 Travel • • • • • • • • 16,481.15 
220. 	 Telephone •• • • • • • •.• • • • • • 7,936.07 
TOTAL: SERVICES OTHER THAN PERSONAL 35,110.15 
3. SERVICES BY CONTRACT 
302. 	 Printing & Binding • • • . . . . . 9,349.03 
329. 	 Insurance • • • • • • • • . . . . 8,824.16 
331. 	 Repair to Buildings • • • 7,804.75 
332. 	 Repa.ir to Vehicles • • ••• • • • • 5,567.30 
339. 	 Repair to Laboratory & Of'f'ice Equipment •• 1,714.81 
399. ··Contra.ctual Services • • •• • • • • 4,380.4~ 
TOTAL: SERVICES BY CONTRACT •.• • • • • • • 37,640.5 
4. MATERIALS, SUPPLIES & PARTS 
401. 	 Office.. .• '. • • •• • • • • • • 791.06 
404. 	 ··Labora.tory & Shop • • • • . • • • ]3,343.74 
TOTAL: MATERIALS, SUPPLIES & PARTS 14,]34.86 
5. EQUIPMENT 
501. 	 Office • • • • • • • • • • . . . . 71.50 
511. 	 Motor Vehicle •• • . . . . . 677.21 
521. 	 Laboratory & Shop . . . . . ~.76 
TOTAL: EQUIPMENT . . . . . .47 
CARRYOVER FROM PREVIOUS YEAR • 18,475.76 
TOTAL 	EXPENDITURES ••••• . . . . . . . . . . . . . i!580 ,639.88 
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INTRODUCTION 

During past years the work of the Geological Survey has been 
directed mainly to basic geology and to the geology of the State's 
mineral resources. During the 1970-71 fiscal year, however, an 
increasing effort was required for problems related to man's use 
of the earth -- environmental geology. This,bas not resulted totally 
from the sudden popularity of the rtenvironment, II but rather from the 
practical realization by planners and leaders that tbe earth must be 
considered in EIl matters of land-utilization, waste disposal, and 
.diminishedaccessibility to mineral resources. This work fell most 
heavily on the 'Geology Section, but also required the skills of 
specialists from throughout the SUrvey. 
In all, the Geological Survey staff participated in one of the 
busiest year's of its history in terms of' service to tbe public. The 
Industrial Minerals Section, for example handled nearly 400 requests 
for assistance, an increase of about 60 percent over the preceeding 
fiscal year. Nearly all other sections experienced a similar surge 
in their: activities. In just one month the·Geology Section dealt 
with 15 problems related to the U3 e of earth materialS,. 
. In addition to the direct help that was provided to citizens 
and groups in the State, several major accomplishments by the Survey 
stand out as significant during the period. In April Dr. Charles 
~ier .completed a report. on the distribution of varieties of sulfur 
in Indiana coals. The repor.t was the culmination ofa year's ef­
forts in sampling,chemical a.n.a.lysis and laboratory study that has 
led to a rather broad understanding of how sulfur is distributed in 
Indiana coals. It concluded. that the central part of Indiana's 
coal prod:UCingarea --Knox,'Sulli.van, and Vigo Counties -- has 
potentialr~sourcesof,about 2 billion tons of Coals IV and VII 
that could produce e. cleaned coal 'containing less than 2 percent·
sulfur. .., 
Two new regional geologic maps, the Chicago and the Vincennes 
10 x 20 quadrangles, were sent to the printers. With the addition 
of those two maps, the entire western half of Indiana is covered by 
rather detailed geologic mapping that has aided greatly in environ­
mental problems and studies. Other important new publications in­
cluded Powell's report on the Falls of the OhiO, Henry Gray's 
publication dealing with glacial lake deposits in southern Indiana, 
and Don Carr's report on the State's sand and gravel resources. 
Numerous memorandum reports dealing with individual studies also 
were completed. 
This vigorous activity on the part of the Geological Survey was 
accomplished despite a continuing unstable financial situation. For 
the fiscal year $160,000. was appropriated from the Severance Tax 
for the Survey, $245,320. was made available from the General Fund, 
but $169,920. had to be transferred from another account in the 
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Department of Natural Resources~in orde~ for the Geological Survey to 
continue operations. Such makeshift arrangements contribute to poor 
employee morale and a gradual slowing of the creative momentum that 
has been built up over the past twenty years., 
p- ) 
ORGANIZATION AND ADMINISTRATION 
The Geologieal Survey 1sheaded by the State Geologist, who is 
responsible to the Director of the Department of Natural Resources. 
The orga.nizational framework consists of three commodity sections 
(Coal, Industrial Minerals, and Petroleum), three researchap,d 
analytical sections (Geochemistry, (}eology, and GeophysicsY 8.nd two 
service eectibns(Drafting and Photography and Publications). The 
sections differ widely in size, ra.ngingfrom the Petroleum Section 
with 12 full-time employees and some seasonal personnel to the 
smallest section (Educational Services) which consists of one full­
time geologist. In addition ,to the staff members of the sections 
enumerated, a few employees work directly with, or under the direc­
tion of the State Geologist. 'i 
Biennial budget requests.:are Gonstructed,:by the State Geologist 
and submi t"'ed' to the Director, of: the Department " of Natural Resources, 
who in turn submits them to~,t~ State ,J)udget Committee for action. 
and transmittal to the Indie.na):GeneralAssembly. Annual operating 
budgets, of the Geological Survey also are constructed by' the state 
Geologist and submitted to :the -Director' for approvS.,l. Indiana 
University ~hen acts as the, fiscal agent. ,for the Dew~ent" ot: . 
Naturl:i.1 Resources, and the; appropriated funds ar~ spent und~r the. 
sign&,ture of',the state Geologi'st. ' Records of..all'ex,Penditlll'E!s be­
come 'part of 'the Accounting Department of Indiana University and 
are audit'ed: by the State Auditor's ,Office; monthly financial reports 
are sent to the Department of Natural Resources. . ' .' 
'., 
',\,.­
" -8­
• • 
• • • 
STATISTICAL SUMMARY OF ACTIVITIES FOR FISCAL 1970-71 

Many of the activities of the Geological Survey can be most readily 
summarized by the statistical listing that follows: 
Projects in- progress •• ••• • • 
Projects completed .'.. ••• • • • • • • • . • • • • 
Conferences with visitors to the Survey • 
Man days of field work • • .- . 
Incoming letters ••• • • • • • .' .. .. 
OUtgoing 'letters • • • • • • . .' o· • .' .' .' • 
Telephone request~ for information 
Total number of vehicles • • • • • . • • • • • • • • 
Total number of miles traveled in Survey vehicles • • • 0 • 
Thickness of 'stratigraphic sections • • • • • • • • • • 

Public lectures 

Civic . . ." . .' . 

Industrial . . . . 
School •• .' . . . .' . 
other' . • • • . . • . . 
Papers presented at professional meetings • • 
, Field trips 
, In connection with conferences • • • • • 
Educational' 

News releases submitted • • • • • 

Newsletters . . . . . . . • . . • . • . • . 
Mineral statistics questionnaires processed • • • • 

Attendance at professional meetings • • ; • • • • • 

Exhibits prepared for special occasion • • • • • • 

Samples received or collected 

Rock and minerals 
'. 
Coal '. ~ . . ~ ~ . . . • 
Fossils' • '. ~ ~ • • ~ '. • • • .• ;, 
Identification (rocks, minerals, fossils) 
Special rock sets for teachers • • • , , 
Rocks and minerals sets sent •• '. . ". -. 
Information packets sent • '. • 
Gravity separation of coal 
Polished blocks of- coal made , ". . . . 
Coal samples prepared '.. •• .' • . 
" 
.'. 
Coal ana:ly'se's (determinat ions) 
Samples analyzed instrumentally'. • • • • • • 
Instrumental analyses (determinations) • • • • 
Samples analyzed chemically • • '. • • '. • .' 
Chemical analyses (determinations) ••••• , • 
Samples from cores and quarries received or collected 
Rock analyses (magnetic, mineralogical, textural and 
physical) ...... . . .'. '..... ". '. .~..... . 
Heavy mineral separations made •• 
Physical tests on 'building' stone 
Physical tests on other stone. , . . . . 
46 

10 

1,154 

1,297 

5,009 

3,248

,62 

21 

201,461 

6,196 

18 

6 

68 

2 

6 

71 

39 

9 

3 

800 

60 

3 

708 

426 

675 

337 

17 

235 

89 

199 

66 

403 

2,718 

1,008 

5,172 

770 

2,676 

731 

3,449 

45 

14 

26 
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Seismic reflection shots • • • • • . • • ,,-. • • • • " 63 
Feet of hole drilled • • • • • • • • • • • • • 3,003 
Feet of core recovered • • • • . • • • . • • • • • • • • • . 1,9)5 
Feet of hole augered • • • • . • ..- 4,044 
Feet of core collected other than by Survey • • • • •• • • 707 
Feet of core described . • . . • • • • 3,345 
Oil wells field checked.(current) .••• · . . 303 
Well cutting sets-catalogued and filed. 271 
Well cores catalogued,andflled ..•• • • • 16 
strip logs made ,,~. ~ • _ ~ • • 
. . " • .' 143 
4 •Feet represented on strip logs · . . . .. • • • • 169,250 
Camera copies made • • • • • • • 
· . .' . . . . .," -. .. 616 
Black and".white prints • -. • • • • 836 
- '0:Diazo prints • • • • • • • . . . . . . ' • • 6,000 
,Film prints. . . .' •. :.f. • • .. .. . 388t· 
Color slides • • • • • ..' • · . . 91 
Black and white slides . . . • • • . . . . 50 
Photo micrographs. • • • • • • • .. • • • " • . l33· .Scribecoat prints .. .. •• • • • I • • 35I • • 
Stripping film prints • .. • ~ • • • • • • • • " " • 283 
Memorandum reports on ,special projects • ~ " " " ...... . 'Zl 
Reports .and maps completed for-publication (in editorial 
process) 
Bulletins • • • • • • • · ~.' . .. 5 
Special Reports • • • 2• • • !t • • II: • 
Preliminary Coal Maps • • • • 1 
Regional Geologic Maps .•••• ! • • 2 
Published reports . :';'" ' 
"Bulletins .. • • • ~ • . . . . 
· . . .' " . · -. 5 
' "..Circulars . . . .'~' . . . . . • • _'0. • 1 
Directories (IBM printout) •.• ' .... .'.. 1 
Mineral Economic Series • • • • • • • • .• • • .• .'. • .. 1 
Reports of Progress • • ~ • • • • • .. • · - . 1 
Special Reports .' • • • • • • • • · .". . . 1 
- Published ,maps 
Miscellaneous maps. 
~ .New. . • • • . .. . • • . • • • • •.• • • *' • • • • 2 
.Revised •• • • · . . .. · . . 3 
Petroleum Exploration Maps 
.Revised. .. . • • • . . • • • • • . • • • . • '" • • 56 
Checked .wi thout.. revision · . . · . · . . 50 
Preliminary Coal Maps • .. • · . . . 1 
Regional Geologic Maps- .. ... . ... . 2 
.;Published reports sold • • • • -.. • • · . ... .. 5,915 
\Published maps sold •• • • . • • 8,735 
PUblications office customers . . .. -3,217 
Announcements of publications sent . . . . 1,669 
Outside publications 
Abstracts • • • • • • • • • • · . . . ·'... 1. 
..~ " , .Complete reports • . • • · . . • .. '. .. 6• e' ' 
Reports completed and sent to editor for outside publication 9 
Abstracts completed &. sent to .editor for outside publication 1 
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COAL SECTION 
Service Work and Applied Activities 
Answering requests for informa.t:ion concerning coal and coal­
bearing rocks continues to occupy a significant part of the time of 
members of the Coal Section. More' than a third of the requests come 
in the form of a letter, less than a third from telephone calls, and 
the remainder from :visits to the .Survey.· The requests fal~into 
several rather broad. categories: 1) from professional people from 
coal-oriented organizations who want to know about the distribution 
of coal in a specific area, the amount of coal available and the 
quality of. the coal. 2) from representatives of industries that are 
not actively producing or buying coal but produce equipment or sup­
plies or are otherwise related to the coal. industry and who wish 
information related to the general health.·of the industry and the 
future of coal production in the State. 3) froin property owners who 
wish to buy or sell land or buy or sell coal rights and want to know 
the depth, thickness, quantity and value of the coal under specific 
acreages. 4) from individuals, companies, or government agencies, 
who Wish to construct buildings, roads, dams, etc. in the coal mining 
arei3., and want to know how these relate to past underground and strip 
mining and. to possible future mining or planned mining. 5) from 
resear.chp.rs or planners who need general information related to the 
di~tl:"ibution of kinds of rocks and unconsolidated material in the· 
c.oal-bearing area, quite often related to coal economics, paleo­
botany, invertebrate: paleontology, air pollution, water pollution, 
and reclamation of mined areas. 6) from federal agencies ana· other 
State agencies who require all conceivable kinds of information re­
lated to coal and the coal mining industry. 
Curre.nt Projects 
Active Coal ~ Map.--The map of southwestern Indiana shOWing the 

location of active coal mines (Miscellaneous Map No.7) was revised 

. by .Harold Hutchison during January 1971 and republished the following 
month. Four strip mines were closed and 4 new strip mines began 
operation..Three underground mines were abandoned and there were 
no new ones opened during the past year. As of January lWl, there 
were 4 active underground mines and 38 strip mines. There are 18 
separate. tipples and loading docks servicing the strip mines. Al­
though the. number of coal mines remained about the same, or decreased 
slightly, coal production in·Indiana during 1970 increased from 20 
million tons in 1969 to 22.6 million in 1970. Production is expected 
to increase during ~he coming year, but enforcement of new federal 
safety regulations likely will encourage more small mines to close. 
Preliminary Coal Maps.--Preliminary Coal Maps have been completed for 
all coal producing counties except Owen and Greene. Work is now 
underway to collect data to use in the preparation of Preliminary 
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Coal Maps for these counties. Although Putnam County has few coal 
deposits and the county has never had large scale coal production, we 
plan to complete a map of this county at the same time that work is 
done in Owen County. Posey County also has large coal reserves but 
because the coal is deep, there has never been commercial coal 
m2n2Dg. Posey County has been the site of increased interest in an 
acquisition.of coal rights by several major coal companies during 
the past few years. A map is planned. for this eounty in the future. 
Distribution of Sulfur in Coal.~-A project on distribution of sulfur 
in coal has been underway 'f'Or'7about 2 years. The da.ta have been 
collected and the results wili be prepared for publication in late 
1971. During the course of this study bulk samples of coal (2,000 
lbs.) were collected from 15 active coal mines in the State .. These 
samples were crushed andsepaTated into 5 different screen sizes. 
Washability tests then were run on each screen Size, after which the 
samples were separated. into six different specific gravity units. 
Each of these samples were then analyzed for pyritic sulfur (iron 
sulfide), organic sulfur, and total sulfur. 
. . . 
Results of this work indicate that about one half of the pyritic 
sulfur can be cleaned from the coal in a preparation plant, although 
ab9ut 2~,.ofthe raw coal with .its impuriti~s is lost in the prepar­
ation pr6cess~ A separation at a higher specific gravity causes a 
~igherpercent&ge of the raw coal discarded as refuse, but does not 
significantly increase the eff.ici~ncy of sulfur reduction. Thus a 
coal that contained 2 percent organic sulfur and 2 percent pyritic 
sulfur would end up by having 2 percent organic sulfur·a.nd 1 percent 
pyritic sulfur or a total of 3 percent sulfur. The average sulfur 
content of the coals in Indiana as shipped to the consUmer isabbut 
3 percent. 
Environmental Geology of ~ Evansville Area.--Work was continued on 
a study of the environmental geology of the Evansville, Indiana area. 
Much of the attention of this project has been given to the silts 
and clays of the lake ,pla~s. Most of the metropoli~~n':,~:r.ea of ,. 
Evans,viile is built on such deposits, and beyond the-bUSiness and 
. residential area, this kind of land is cultivated rather extensively. 
Some work was done.to determine the porOSity and permeability of 
these materials in order to evaluate their utilization as aquifers 
and as dfsposal areas for s.eptic systems. 
, All. available information on underground mining in the urban­
ized area of Evansville was restudied. Underground mineS"have been 
abandoned for many tens of years and are not visible from the surface . 
.~owever, the voids left by mining are subject to collapse with pos­
sible subsidence at the surface. Needless to say this would cause 
serious ,damage to existing structures, particularly to underground 
sewage, water, and gas lines. Outlines of the underground mine areas 
have pe,en carefully plotted on a map. 
. 
. The report will be completed. in late 
'. 
1971. 
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DRAFTING AND PHOTOORAPHY SECTION 
The primary function or the Drart1ng and Photography Section is 
to provide service t~ the commodity and research sections or the 
Geological Survey. The services offered consist mainly or the final 
preparation of maps and illustrations for publication and talks, 
preparation and installation of geology related displays, diazo 
printing, map and photograph mounting, film developing and printing, 
copying, color-proofing, photomicrography, field photography, and 
complete lantern slide preparation. 
Final drarting of the rollowing Surveypubiications was com­
20pleted: Regional Geologic Map 4, Geologic Map or the 10 x Chicago 
Quadrangle, Indiana,Illinois, and Michigan, showing bedrock and'un­
consolidated deposits; Regional Geologic Map 5, Geologic map of the 
10 x 20 MUncie Quadrangle, Indiana and Ohio, showing bedrock and 
unconsolidated depOsits; Preliminary Coal Map 14, Distribution, 
structure, and mined areas of coals in Perry County, Indiana; Misc. 
Map 17, Map of Indiana showing structure on top of the Trenton Lime­
stone; Bulletin 42-C, Dimension limestone resources of Indiana; 
Bulletin 42-D, Sand and gravel resources of Indiana; Bulletin 42-E, 
Native Indiana iron ores and 19th century ironworks; Bulletin 42-F, 
Specialty sand resources or Indiana; Bulletin 42-G, Marl resources 
of Indie.na; Bulletin 42-H, Crushed stone aggregate resources of 
Indiana; Bulletin 45, Conodonts fiom the middle Devonian strata or . 
the Michigan Basin; Special Report 5, Geologic considerations in 
planning solid-waste disposal sites in Indiana; Report of Progress 
30, Glacial lake deposits in southern Indiana; Circular 10, Geology 
of the Falls of the Ohio River; and Mineral Economics Series 17, Oil 
development and production in Indiana during 1970. Published maps 
that were revised during the year are: Misc. Map 7, Map of south­
western Indiana showing locations of active coal mines; Misc. Map 
10, Locations of sand and grave1 operations iil Indiana·; Misc. Map 
11, Locations of crushed stone operations in Indiana. Two displays 
were. completed for use at the Indiana State Fair and at a petroleum 
conference. Illustrations were 'finished for eight outside publica­
tions and four talks. 
'.. " . p-ther projects in progress: are: Regional Geologic'Maps6 and 
7 (Lo~sville and Cincinnati Sheets); Preliminary Coal Map 15' 
(Davi'e-ss-- County); Bulletin 46, Applied geology of industrial lime­
stone and dolomite; Bulletin 47, Subsurface stratigraphy of the West 
Baden Group in Indiana; Bulletin ,Geometry and origin of oolite 
bodies. in the Ste. Genevieve Limestone in the Illinois Basin, 
Special Report 6, Coal strip-mined land in Indiana; Special Report 
7, Lithostratigra~hy of ~he Maquoketa Group in Indiana; slide 
drawJngsfor a paper on' conodonts of the Estill Shale; and two .' 
disi>l;~ys .. 
Ppotographic items produced during the year include 569 camera 
copies, 690 black and white prints, 388 :film positi-res and duplicate 
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negatives, 283 stripping film prints of stickup type, 50 black and 

white slides, 91 color slides, 11 photomacrographs, 10 photomicro­

graphs, 35 scribesheets, 9 color proofs of maps, and 34 field 

photographs. 

Approximately 6,000 prints were produced·on the diazo printer. 
EDUCATIONAL SERVICES 
The Office of Educational Services was established by the State 
Geologist to coordinate the Geological Survey's efforts in providing 
information about Indiana geology and mineral resources to the public. 
This office aids. in preparing materials for public schools, youth 
groups, adult groups, and all persons interested in rocks, minerals, 
fossils, .and the earth. By means of new's releases to.Indiana's. news­
papers and articles sent to appropriate magazines, the Office of' 
Educational Services not only aids in informing the public about 
activities of the Indiana Geological Survey but also aids in the dis­
tribution of educational information.. In addition to givingpub1ic 
lectures and conducting special field trips, the Educational Services 
geologist works directly with teachers in public schools, geologr 
clubs, Scout groups, 4-Hclubs, conservation clubs, ~ivic;groups, and 
children throughout the. school systems of the State on programs or 
projects· concerning Indiana's geology and mineral resources. On 
~ccasion he serves as guest lecturer and field trip guide for college 
classes. The geologist in charge of Educa.tionalServicesalso aids 
in the preparation and installation of.exhibits for fairs, ,for pro­
fessional meetings~for amateur rock shows, and for the displays in 
the Geology Builqini. ,.. " " 
Activities of the Office of Educatio~l Services for the past 
12 months were very similar to those of preceeding years. ,Requests 
for tour~ through the Geology Building continued to increase but not 
. significantJy. ;..:; 
During the 1970-71 fiscal year the geologist in charge of Educa­
tional Servi..ces spent 54~ q.ays.in the field and, traveled 13,gr6 miles. 
In answer ~q~requests receivedfr9lll the public', 51 public lecture~ 
were given and 36 spedal field trips and tours were, conducted during 
the 12-month period. " 
Publ:ic lectures, lab~ratory demonstrations, and film showings 

were made ~ the following groups: University School, Bloomington 

(summer class of elementary and junior high school students); NAVA 

Rock and Mineral Club, Naval Avionics, Indianapolis; Decatur County 

4-H group' taking geology projects; Presbyterian Summer C~, Camp 

Olivet, Greene County (senior high school students); Hoosier Rock 

sw:ap., Ma.rion; Lindb.erg Elementary School, I.E!banon (4th, 5th, & 6th 

. grades); Y.M.C.A. Rock and Uineral Club, Peru; West,Terrace Elementary 
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School, Evansville (4th and 5th gradesJ;~ Frances· Slocum School, 
Marion (4th and 5th grades).; west NeWton School, Marion Co. (5th 
and. 6th grades); Elm Heights S.ehool~·:Eloom.ington (4th grade); Kyana 
Geo~ogical ,Society, Louisville:; Ky.; Schools 61, 107,,79, 84, 26, 
27,109" 90, and,22; India:ns;polis;'-(5tb: grade)·.at Bradford Woods; 
Education 54(), Indiana Unive1"Sity, Bloomington; tethods of Teaching 
Science ela$'8, EYansville College; earth' science and biology classes 
(convocation type talk), Marion College, Marion; earth science class, 
Indiana State College, Indianapolis; Bloomfield Lions Club, Bloom­
field; the Indianapolis Chapter of the Audubon Society; Grandview 
. SchOOl, Bloomington (5th grade); and Meridian School, Kokomo (5th 
grade). 
Special field trips, collecting.hikes, and tours were conducted 
for the followi·ng groups: EducatioIi 540· students, Indiana University, 
Bloomington; the participants of the Lawrence County Rock Swap; the 
participants of the High ScboolScience Institute, Indiana University, 
Bloomington; Schools 61, 107, 79, 84, 25,26, 109, 90, and 22, 
IndianapolJs Public School System (at. Bradford Woods); Fairview 
School, Bloomington (6th grade); Childs School, Bloomington (4th 
grade); stony Creek Elementary School, Noblesville (6th grade); 
University School, Bloomington (9th grade earth science classes); 
st. Charles School, Bloomington, (4th grade); Elm Heights School, 
Bloomington (4th grade); Union TW:p.Elementary School, Rays Crossing 
(4th, 5t~, and 6th grades); Brown Elementary School, Ellettsville 
(mixed classes); Fairview School, Bloomington (5th grade); Edgewood 
High School, Ellettsville ·{9thgrade: general science class); Fair­
view School, BlOOmington (4th grade); Fayetteville High School, 
Fayetteville (9th grade); CUb Scout Troup 7,' Pack 7, McCalla School, 
Bloomington; Brownie Scout Troup 223', Bloanington; Cub Sc6Ut Troup 
107, Packs 1 and 2,. stinesville; and Webelos Pack 102, Bloomington • 
.Articles .submitted and· pub lished'in O'UTDOOR INDIANA included: 
"Conservation or Conversation," by'John~ B~ Patton (July-August 1970); 
llYes, We Do Have Tremblors," by Robert F. Blakely (October 1970); 
IISpring Powered Early Mills, II . by Richard L: Powell (November 1970); 
"Indiana' s~:t:h Detectives,'" by R. Dee Rarick (December-January 1970­
71); "KnobstQneEsca~nt';'-Scenic Hoosier Landform," by R; Dee 
Rarick (February 1971); and liThe Big Problem for Indiana Coal"'-Clean 
But How 'Clea,n,," cby Charles E.Wier. (FebrUary 1971).: 
. '. 
During the past fiscal year the geologist in charge of Educational 
Services subm:,1tted 9 news releases to Indiaria's neWspapers "and aided 
in the p'reparation of others about activities of the Ge6logi~a·1Su:rvey. 
Reports of the major· news,. items of the Geological Survey 'were ~Bubmitted 
to the editor of,~he State Geologists Journal, published semiannually 
by the Association ·of American state Geologists. Three' issues of the 
Survey Newsletter were prepared and distributed among the personnel of 
the Survey and the I. U. Department of Geology'during the past year. 
Exhibits prepared by the Indiana Geological Survey for pUblic 

display included a major exhibit for the Indiana state Fair and an 
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exhibit for the Nat:i.onal Petroleum. C01JIlcil Symposium held at Champaign, 
Illinois. Other Surv~. ~bits were installed at the lti:lnroe County 
Fair; , the annual I&:Trence County Rock Swap; the Glendale Shopping 
Center In.:rOdianapolisj,the Nature Center at Brown County state Park; 
the ~ual·,r~show. of, the Y.M.C.A. Rock and Mineral Club, held at 
Peru;theOilmen,':s Outipg; held at the Crawford County-Country Club, 
RobinSOn, -IUinois;,the Nature Center at McC.ormick'·s Creek state Park; 
,and the, annual rock sh~ of the Grant Geological Society, held at 
Marion.. • I .. ~ 
The geologist in charge of. Educational Services participated'in 

the 16th Annual High School Science Institute, aiding in the ptesen­

tation of lectures about the field of geology, training for a career 

in geology, and career opportunities in.geology. He also served as 

co-leader on the local geologic field trip held for the group. 

During the 1970 4-H Fair seaSOn geology and weather exhibits were 
judged at the Decatur County 4-H Fair •., -Assistance was given to sev­
eral 4-Hgeology exhibitors who submitted -their displays at the Indiana 
state Fair., . ;
GEOCHEMISTRY SECTION' 
The cammodityand research sections of the Geological Survey rely 
on the Geochemistry Section to provide chemical analyses of Indiana's 
rocks and minerals. Because of the wide-ranging requirements of the 
different sections this, work must include. the determination of nUmerous 
elements. in many different f'orms. Analyses :performed by the Geochem­
istry Section, therefore, utilize a wide range of chemical procedures. 
These include wet chemical methods, spectrographic, x-ray, atomic 
absorption and other instrumental ,techniques. . ' " .," 
Although in general analytical instruments permit more ra.pid 
chemical determinations than wet chemical methods they must beehecked 
constantly against known standards., This work, with instrument (main­
tenance and the continuing efforts of'the Section to developri61and 
improved methods of sample preparation and analysis require a ·large 
part of the geochemist's time. 
The analysis of the samples collected by the commodity sections 
forms a major part of the routine day to day program of the Section. 
These samples are obtained from core's arid from.' rock material collected 
at outcrops. The ultimate purpose of this work is to forma complete 
catalog of the chemical cOinposition of the rocks that underlie our 
State. From this information we can answer questions about sources 
of raw materials for new industry, propose new .and better, uses for 
our natural resources, and relate rock units of similar ages for 
geologiC mapping programs. ,. .' ~' ; 
·',.j. 
Another large program of the Section has been the study of the 
composition of Indiana's coals. In addition to providing the basic 
information needed to insure optimum utilization of our coal re­
sources, the program bas acquired data for air pollution studies. 
By deterrirlning the chemical form of sulfur in coal we hope. to be 
able to suggest methods of removing some ot; the element before coal 
is burned, or to neutralize the products of combustion. 
GEOIOOY SECTION 
Introdu,ctio~ .. 
Perhaps the most notable change in the Section's activities 
during tile past few years is the increase in the so-called environ­
mental effort. . Much of the formal part of 'that- effort was begun in 
1969-70, when one· of our personnel (H. H. Gray) was appointed to 
coordinate the Survey's overall environmental effort and when 
several formal projects, designed both by area and by special sub­
ject, were begun. Onl,y one or two of these projects; or subprojects, 
were completed, so tpat fQr the most part we did. not finish the pro­
jects begun in 1969-70. 
In recognition of thegrow1.ng e~vironmentai emphasis, the Section 
was able to expand its permanent personnel by employing the Survey's 
first environmental geologist, so titled (Edwin Hartke). Further, 
our laboratory work, and employment of laboratory personnel, reached 
an all-time high, same of it being directed to the environmental pro­
jects~ .' 
The ?tate's new requirements tha~ govern the operation of 
sanitary landfills have resulted in this 'subject being the most 
cominon one to which our .attention has been directed during the year. . .... , 
; " 
. OUr acco~~lshments for the year are summarized in several ways 
below. In the"matter of publication, we cannot detect any trend 
over the past three years for which we have made a summary like that 
below. For the year ending we are intermediate in amount of publi­
cation, and in amount submitted for publication but are at a high in 
backlog. 
I ' ,~~ 
,t. Working actively on 10 of 14 investigations 'hav!'rig the 
status of projects and completing 1 of them. Of these'lO, 4 are 
environmental projects, r of which has subprojects. 
II. Having 10 reports published. One of the~, is' an abstract, 
and altogether they total appraximate~ 350 pages ~ iQ illustra~ 
tions and other exhibitions. . . 
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III. Having 3 maps published, 2 of these being Regional Geo­
logic Maps. . ' 
"
- -,." 
. 
~ 
IV., Submitting for publication (but remaining unpublished at 
year's end) 7 reports and 1 map. Of these reports, 1 is an abstract, 
and they total 226 typescript pages and 63 illustrations and other 
exhibitions. 
V. Preparing 17 other formal reports (not for publication) in 
answer to specific requests. These reports total 72 pages and 26 
illustrations, and 10 of them are 6n landfills. 
VI. Maintaining a backlog of 10 reports, totalingp32 pages 
and 9B i.llustrations and other exhibitions, and 1 map that await 
publication. 
VII-An inco!!1}?lete tabulation of the kinds of conferences has 
b~en made, both by subject matter and by requestor and beneficiary: 
Number of conferences by subject matter 
Landfills 42 General education 18 
General geologic information 36 Engineering and natural, 
Fossils and paleontology 33 damage 'problems '13 
Water, drainage, soils and Economic deposits 9 
" pollution 21 Phnning needs 7 
Legal problems 4 
Requestors and/or beneficiaries of conferences 
(one o:ffice or organization counted oniy once) 
Indiana counties 20 Federal office$ 7 
Businesses and industries' 15 state'o:ffices' &:eroperty 6 
Univers,1tiesand colleges:' \ , Professional organizations, 
represented 15 'and service clubs 4 
Indiana cities 13 Offices, other states 3 
Planning &other consultants 10 Foreign offices 2 
Private individuals (not 
counted) 
Service and Applied 'Activities 
Most of the work described here may be classified into three 
broad categories: I} specific projects in the coordinated environ­
mental program, 2) work in response to specificr~questsf mostly 
from outside the Surv~y, and 3) regional geologic mapping. ' 
Environmental geology, includi~plannin6' epgineeri~) and water 
considerations.--The year 1970-71 was the foUrth in which much of 
our function was carried on under the label environmental geology; 
it is the second year of operation, however, of the new environ­
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mental effort that has had several specific projects begun and that 

is coordinated by Henry Gray for the entire Survey. 

I. Landfills. Because of the relatively new state requirements 
governing the operation of landfills, much of our applied effort con­
tinued to be directed to this matter. A new project was begun in 
cooperation with the Indiana University Water Resources Research 
Center to study the effects of leaehates.ongroundwater quality in 
nearness to landfills. The Section is to provide basic geologic 
data, and some boring control, and possibly some water observations. 
The landfillsexam1nedduring 1970-71are in MOnroe and Bartholomew 
Counties. The dozens of conferences of record on landfills further 
attests to the important role the Section has had in answer to the 
state's increasing problem on waste disposal. 
II. Physical properties of geologic units. The project that 
was begun (and :deseribed) in the previous year to describe the 
engineeringanci .use characteristics of all the major bedrock and 
unconsolidated deposits throughout the state was continued to near 
completion~·jrhe importance of one study of glacial lake deposits 
is reflected in thefe.ct that 1/18 of the State 1 s surface is occupied 
.by 	these. deposits, which have offered repeated problems in con­
struction and land use. 
Activities in the sedimentation laboratory continued to be de­
voted· mostly to the determination/of physical properties, including 
textural· and mineralogical aspects, such determinations also being 
applicable to. basic research projects desc~ibed ·~l.sewhere. Some 
3~355 tests. {potential volume change, Atterbury limits,. carbonate, 
magnetic susceptibility, textural, x-ray, field compressive strength, 
pebble.· count) .were made. . .. 
. III: Environmental projeetsdesignated geographically. The 

three projects designated by urban and county units that v.ere begun 

(and described) last year vere continued~ .Sane reached near com­

pition, but work has progressed less rapidly than had been hoped • 

.Floyd and Clark Counties. Sixty percent completed. Thereport 

and map probably will be for the New Albany-Jeffersonville area, 

rather ~han for the entire counties. 

Allen County. Forty-five percent completed• 
. . 
Lake and Porter Counties. (incorporates old project on Pleisto­

cene:'geology .of 'Calumet area), Fifty..percent completed. 

A report and manuscript entit1ed Urban Geology of Madison County 
'(wayne, W. J., 31 p., 6 pls.,. 1 fig., 3 tables) has nOW' been men­
tioned in three earlier annual reports, but it remained completely 
inactive during 1970-71 because of our failure to obtain the re­
maining revision from the author. 
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Research Activities 
During the past few years, including the last one, our research 
activity has fallen off as the environmental program took up much of 
our effort and as financial requirements have limited our employme~t 
of temporary-personnel.· Nevertheless,there were two areas in which 
considerable actl'vity is notable, one is biostratigraphy and paleon­
tology and tHe'other in analyses of unconsolidate(i deposits, espeoial­
lytills. ~ /., " .•: 
stratigr;&p&', "biostratigraphy;,· ~ paleontology. --Middl.e -Paleozoic 
geology ot'thti' southern part of the Michigan Basin. This project 
has beeridescribed ':1.n' several earlier reports,once bi¥.J National 
Science Foundation support, and was advanced during 1970-71 in both 
paleontolog~ca~ and stratigraphic aspects. 
Ie. 
As an outgrowth of two projects. (QUantitat.ive geomor~olog.v:. of 
southern Indiana and the environmental project on s.outhern~ ,Indiana 
glacial lake deposits), an effort was begun to recover po~ens from 
glacial lake sediments of southern Indiana. ~ objective is to re­
construct the vegetational history during the past 100,000 yea.rs 
approximately and to apply it to correlation of deposits and events, 
including events in an erosional history. Some pollens have been, 
recovered, and a recovery technique was worked out. 
, Pleistbcenestratigrapbyandtill studies. Although much of our 
effort has been directed toward gaining a better understanding of 
Pleistocene stratigrapby, most '. of it has·been an. applied ef;f.ort, 
whether directed to the Regional'Geologic Map or to environmental 
studies,and it is so reported herein. Nevertheless~ a great many 
Pleistocene samples were collected and shallow borings and logs made , 
some of the samples coming from state Highway Department projects. 
Further· a. 'great many basic' data were •obtained from several·kinds of 
tests.made'in the sedimentation laboratory (textural,· carbonate" 
mineralogical,' x-ray, ,magnetic susceptibility, pebble-count)' and 
engineermg type ·tests.h'.1;s.ome of which, ,are also to be applied to. 
environmental projects. All these data and logs form a reservoir of 
information that we hope w,ill result· iil'meaningful, synthesized re­
search results,butduringthe past year the environmental effort 
has fairly well taken the time needed for basic synthesis and inter­
pretation. 
These projects, all described in earlier reports, saw some pro­
gress'through the collection of data and samples and performance of 
tests as noted above. 1) Pleistocene stratigraphy of west-central 
Indiana. 2) Characteristics of Indiana tills. 3) Pleistocene geology 
of Calumet region. Discontinued:: but merged. in environmental project 
fOr Lake and Porter Counties. 4) Project, remaining essentially in­
active: Stratigraphy of upper Chester rocks. 
'" 
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Editorial, Committee, Educational, and Other A~sorted Activities 
Most of our personnel belong to intra- or extra-SUrvey commit­
tees or otherwise perform editorial, reviewing~ field trip, and 
chairmanship duties for the Survey and other organizations. The 
Geo1ogic:Names Committee handled 16 manuscripts and maps of record. 
The traffic of manuscrip"ts and maps through the Geologic Names Com­
mittee is one index of productivity of' the Survey. During the past 
seven ye~rs (1965 through 1971), these numbers of items have been 
recorded in order: 30, 24, 15, 30, 18, 19, and 16. 
Bleuer helped to conduct Field Trip No.' 4, Pleistocene geology 
and geomorphology of southern Wisconsin, for the Milwaukee national 
meeting, November 19-{0 ,~Geo10gica1 Society'of America. Two publi­
cations resulted, ~or which part of Bleuer's effort was expended 
prior to present emp19yment. . 
.. 
Gray continued to serve as chairman of a committee that is to 
coordinate activities of the Survey's intersectional environmental 
program. He also was co-chairman of a straitgraphy session of the 
North-Central Section, Geological Society of America, meeting in 
Lincoln, Nebraska, April 1971. 
Shaver completed his membership stints on two committees of the 
SOCiety, of Economic Paleontologists and Mineralogists: 1) Publi­
cations Committee (chairman) and 2) jointSEPM .. Paleontological 
Society Committee to study financial problems of the' Journal of 
. '.: Paleontology. 
, .. 
GEOPHYSICSSEOTION 
During the 19-{0"71 fiscal year the Geophysics Section'worked 
on field surveys by seismic ref1~ction and seismic refraction 
methods. In the laboratory the' Section I s continuing program to 
determi,ne the physical propert.ies of Indiana rock units utilized 
density, crushing strength, 'abrasion, radioactivity, and other tests 
to determine the properties of' rocks that influence theiI'£:use.' In 
order to handle the l.arge quant.ity of data that is produced by 'geo­
physical measurements,. the Geophysics Sectfon utilized both analog 
and digital computers. . The Section also was in charge of the· 
operation of the Survey's Failing Model 1500-5 drilling rig and a 
truck-mounted auger capable of augering to depths of 100 feet. 
Seismic Surveys 
A large seismic refraction survey and a smaller seismic reflec­
tion project were worked on by a seismic crew during the summer field 
season and most of the fall. The seismic refraction survey was done 
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in connection with the geologic work that will form the basis of the 
prel.i.minal:-y coal map of Greene, Owen and Putnam Counties. Seismic 
measurements were made to determine the thickness of unconsolidated 
deposits above bedrock. ' From this information geologists are able 
to determine amounts' of coal that have been removed by erosion and 
thereby obtain better estimate's of the reserves of coal remaining 
'~underground. ~is project ultimately will require more than a thou­

'sand seismic refraction shots" 

, The seisnrlc reflection surveys coveted, tIlaverses insoutbwestern 
Indiana and in the' west central part, of the State." Seismic shots were 
taken over parts of Indiana that are underlain by the Borden Group in 
an effort to detect changes in rock types from one locality to 
~other~ The, character of the reflections' or changes in reflection 
quality are expected to ,indicate these changes of rock type within 
the Bbrden. The project had the secondary purpose of adding to our 
knowledge about the thickness of the sedimentary section and the. 
depth to the Pre-Cambrian basement in western Indiana. 
i' 
Laboratory Studies 
Each core that is received by tlie Survey is: sampled for labora­
,~ory tests of phySical properties. Special samples also are received 
;: : fi;'om induf:try and fr'om trade associations worder that we may assist 
in the development of' tests and specif'icationscifl'or stone that is to 
be"'used f'or specific purposes.' , ' 
Tbe Section continued a vigorous program of' computer utilization. 
A powerful array of' equipment was available for many specialized 
applications. Routine computation of geophysical data. was continued 
on the Survey's G-15 computer. More complex programs were handled by 
teletype communlcationwith the large machine at Indiana University's 
Research Computing Center, and special problems were taken to the 
Varian Computer in the Department of Geology. Problems which require 
'differential equatioIis'!'or solution and modeling stwies are directed 
to the Section's analog computer. 
Tbe program to encode data from allot the "oil wells for which 
, the Survey pas records continued. By ,the end of the year well data 
, from 89 counties had' ,been punched onto, cards. When canpleted this 
'project will enable' geolOgists to obtain rapid collections of data 
about particular areas, rock type, formations, production and other 
categories that have been encoded.' 
'-.' 
": " 
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·INDUSTRIAL MINERALS SECTION 

, The principal function of the Industrial Minerals Section is to 
gather, organize, .and·store geologic information about the industrial 
rocks and minerals so that it can be readily distributed ~. the,. 
general public. A subordinate function, but one of almost equal 
importance, is to conduct research that will increase our overall 
understanding of the geology of the industrial rocks and minerals 
in Indiana. 
The Section has been particularly effective in accomplishing 
our pr'1me.ryfunction. Tbe 333 requests for information we handled 
last year was an all-time high in service. These results are par­
ticularly, satisfying when considered that the Section bad the ser­
vices of only 3 geologists during 10 months of the fiscal year. 
Even with tbis exceptional load of· service work,the Section was 
able to increase over last year its number of man-d,ays in the 
field, the thickness of core described, the thickness of holes 
augered, number of samples collecteq. for~nemica.l:. 'l!.Jlal.y:ses, and 
number of mineralogic' analyses. ,,", . 
.' . 
In order to maintain this high level of service work, the 

Section's time for research suffered appreciably. Although our 

diminished research M.s not been ,;felt,t~, :~$r, it·wi.ll affect 

the Secti.on' s future program. 'Dqday' /ii, resea.rc:g.bee.Qmes our :source 

of inforInBotion for tanorr.qw'.s service.' , , .< .. 

SerVice 
)" . The' Section bandled requests for infonmil--;i911;t'~ virtually 

all industrial minerals in the State,' includ1.J:ig :~$tone, dol~te, 

clay.and .shale , gypsum, sand and gravel, speci~lty s~d, peat, ,~rl, 

and bui,lding. stone.. Some of these requests were :bs,ndl.ed. witl:\ ~ry 

little effort; .other requests required extensi~ compilation, of: 

dataa.nd.field, examination. 

The Section was particularly pleased to see n~qua.rry ~e~!tions 
begin in Lake, Grant, lawrence, and Washington COUl\tie s, becaUSEJ'i:each 
of these new operations made use of information supplied by t:her~ftur-
. vey. 
Projects in process 
A report on the, lime industry i~ Indiana. was nearly completed. 

Studies on the utilization of fly ash and the geology of.the Kan­

kakee Valley dune sands was slowed down because of more pressing 

work on theenvirQnmentalgeology of Allen County. A study of the 

mineral resources of the Big Blue River ,Valley in Henry and Rusb 

Counties was begun. The project to IOC8;te abandoned limestone' 
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quarries in the State has been successful in locating more than 875 
quarries. studies of both the Lost River Chert and the limestone 
resources L~ the Ohio River Valley in Indiana received little at­
tention during the year . A new project to study the clay and shale 
resources of ,the state directs attention to a mineral resource that 
has been negleeted for several years. 
MINERAL STATISTICIAN 
An"all-time high value of $274,613,395.00 was reached in 1910 
for "miJ;lere.ls 'and products made from them. This 3 .18 percent increase 
over 1969 prOduction value is credited almost entirely to the coal 
and" clay products industries, which showed substantial gains ,;' as all 
others, with the exception of gypsum and natural gas; 'showed;decreases 
rangin,8 from 1.76 to 32;10 percent.·', 
'Greatly expandingrieeds fOr electrical power account for the 
increases of 11 percent in quantity and 23.5 percent in value of coal 
mined, during the. year. Approximately 40 percent of production went 
for :this purpose. ' ' ,. 
Petroleum production continued to decline, but at a lesser rate 
than in' the several previous years . Natural gas showed an increase 
of 32 percent in volume and 34 percent in value,' but some of this 
may have been 1969 production which was not reported until 1970. 
Excepting gypsum, which increased slightly over the previous 

year, and the products manufactured from clay and shale, which 

shOWt1d 'substantlai gains, 'all building materials declined in both 

,L .'!"·9.l ume.. and totai ,value. Moreconiplete and accurate '~ig:ures 'pro­
bal;l.1y. ,account to some extent for the :.t'8.vorable picture' presented by
the clay products industry. A genei'ai"'slowdown' in: buildi:rig con­
struction explains some of the declirte' in· dimension stone' sales, and 
concrete and other materials gained an'increasing share of the con­
struction market. A factor affecting the gross value of the dimension 
limestone industry in Indiana is that 'a' greater proportion of the 
.~t~ne 'is ship~d out ofth~state in . roUgh . blOcks or' saWed slabs, 
whiCh are less oEiXpEmsivlfthan cut stone, for fabrication nearer the 
building site. Freight rates are considerably less for unfabricated 
stone than for cut stone. 
Production of crushed limestone declined almost 9'percent in 
quantity and slightly ~der 2 percent in value. Sales of agricultural 
liinestone increased by"one:"third over·1969, but stone fOr all other 
uses decreased. ,. ~ , 
i" • 
Productionof'sand ana 'gravel decrea~~d almost 14'percent in 
volUme and 10 percent. in' vaille.Sand' for l?8ving purposes increased 
slightly, but for all other purposes sales'; remained approximately 
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the same as in 1969 or declined. 
Three counties reported minerals production valued in excess 
of $20 million, four counties reportea production between $10 million 
and $20 mill~E>n, and six counties reported production ·between $5 
million and $10 million. These counties are listed below, together. 
with the commodities produced. 
$20 million + 
Warrick County $33,909,253.00 
Sullivan County 26,659,200.00 
Lake County 21,153,402.00 
. !10 million - $20 million 
Pike County $19,109,106.00 
Lawrence County 17,9~9,958.00 
Clay County 17,681,212.00 
Clark County 15,615,003 . 00 
$5 million - !10 million 
Monr~ County 
PlitzuUn County 
Greene County 
MontgODW'!ry County 
Cass County 
Vermillion County 
$ 9',323,.962.00 
8,808,197.00 
6,924,458.00 
5,p79,469.00 
5,460,421.00 
Coal, ~rushed limestone. 
Coal, crushed limestone, sand and 
graveL 
Cement, clay and shale, clay pro­
ducts, sand and gravel• 
Coal. 
C~nt, crushed limestone, dimen­
sion limestone, dimension sandstone. 
Clay and shale, clay products, coai. 
Cement, clay and shale, crushed 
limestone, sand and gravel. 
Crus~ limestone, dimension lime­
.stone 
Cement, crushed limestone, sand 
and gravel. 
Clay and shale, clay products, 
coal, sand and gravel. 
; 
Clay and shale, clay prod\;1.cts, 
sand and gravel. '. 
, , . .'. ' ,.; 
Cement, clay-' and shale, crushed 
'limestone, dimension lime~tone, 
sand. and gravel. .! 
Clay and shale, clay products, 
coal, sand and gravel. 
Twenty counties reported mineral production valued between $1 mil­
lion, and $5 million.' Althaughpetroleum, natural gas, and peat are 
produced in sane of these .count.1es, they are not included in the 
figures listed above as information is not available on a county basis. 
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!2§.2 !272. 10 Inc. or Dec. 
(,:'. guantity Value ' Value g,ll~tlty Value':lQ.uantit;y: 
" 
_. .­
. .., r 
Coal 20,658,885 T $81,467,493.00 ~,' 22,359,943 T :, $100,619,744.00 + 11.43 + 23.51 
"-i... . 
Cement (portland and 
masonry) 19,905,163 B 51,716,546.00 ' 14,720,998 B 43,018,386.00 - 12..92- - 16.82 
, i 
'.; 
I 
Petroleum 7,841,468 B 24,386 , 965 •00 ' 7,486,798 B 23,957,754.00 - 4.52 - 1.76 
Clay and Shale 
(Raw materials) .1,139,080 T 1,251,904 T + 9.9.0,; (Manufactured prods.) , 17,891,643.00 24,886~487.00 + 39.10 
Limestone, dimension 5,305,727 CF 21,685,474.00 4,643,993 CF ,15,563,904.00 - 12.47' - 28.23 
Lim~stone, crushed 25,515,510 T 34;318,123.00 25,286,521 T 35,030,016.00 
-
8. ?Jr,;; 
-
1.78 
Sand and (travel 27,027,829 T 28,302,770.00 23,282,545 T 25;605,557.00 - 13.86 
-
9.53 
Nat ural Ga.s 178,880,000 CF " 25,632.00 237,000,000 ~CF ,34,400.00 : + 32.49 .• + 34.21 
Peat . 38,214 T 515,000.00 . 33,632,T 405,023.00 
- 11.99 - 21.35 
-
Marl 25,968·, CY ' 19,629.00 23,915 CY -; '. 14;106.00 . - 7.90 - 28.14 
Undistributed: 
(includes alumina 
cement, gypsum, 
dimension sandstone, 
whetstones) 8,607,852.00 7,964,690.00 - 7.47 
TOTAL - adjusted to avoid dupli­
cation :for clay, stone., and 
sand used in cement. $266,157,460.00 $274,613,395.00 ... 3.18 
PETROLEUM SECTION 
Work in the Petroleum Section consists of services, projects 
that are re--peated annually, proj,ects l'-elAted to records improvement, 
subsurface ,study projects, and, from tiriif to ti.lne, special projects. 
The work pattern of the Petroleum Section has varied little for 
. years. 
Services 
Most services rendered are related to, and almost entirely de­
pendent upon, the comprehensive, continuously-expanding file of well 
data maintained in the Petroleum Section. The services related to 
this fiie consist of correspondence aDd conferences about samples, 
cores, geophysical logs, scout data, drill.ers logs, dril.ling-time 
logs, well locations and elevations, etc., and interpretations made 
from these'data •. ' 
Annual Projects 
Five projects that have been undertaken annually for many years 
were completed during the year. Much, but not all, of the work iil­
volved in these projects is ofa statistical nature. 
Indiana Drillins,Statistics.--Indiana drilling statistics, in accor­
dance with the well classification format specified by the American 
Association of Petroleum Geologists l Committee on Statistics of 
Drilling, were developed for 1970; these statistics are utilized by 
the AAPG and the American Petroleum Institute in compilation of 
statistical summaries covering drilling in the whole of the United 
States. Indiana drilling statistics were compiled, also, in accor.. 
dance with the well classification format employed by the Geological 
Survey for many years; these statistics are published in the Geolo­
gica~ Survey1s annual publication on oil production. 
Indiana ~loration Developments.--A review of the results of explor­
atory drilling in Indiana during 1970 was can;piled. It is publislled 
in a bulletin of the American Association of Petroleum Geologists, as 
a part of a ~ational review of exploration results. 
. ; 
Indiana Oil PrOduction. --Indiana oil production statistics, by;: 
fields, tor 1970 were prepared. Publication of these statistics is 
by the Geological Survey in its Mineral Economics Series; the volume 
for 1970 will be the seventeenth of the series. ." 
Indiana Oil Reserves.--Tbe Petroleum Section participates annually 
in the American Petroleum Institute's program of formulating statis­
tics on remaining oil reserves and developing attendant oil.. 
recovery data. The Section's statistical contributions to the API 
reserves program pertain mainly to Indiana. Reserves and attendant 
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data for Indiana are incorporated in a publication of the American 
Petroleum Institute, the American Gas Association and the Canadian 
Petroleum Association. Only state-total figures are published. 
Review of Petroleum Exploration Map Series.--This nitt~E!~ies c~n­
s:Lsts of county well-location maps, scale 1 inch equals 1 mile, 
showing wells by the standard classes (dry hole, oil well, 'gas well, 
etc.) and total depths. All of the 92 maps in the series were re­
viewed, updated and re-issued as of December 31, 1970. 
Records Improvement 
Upgra.ding:well records" ha.s been a continuing program for 20 
years. Theprogre.m encompasses atl of Indiana IS 92 counties except 
the seven in which the oil reservoirs of the Trenton Field are 'lo­
cated, where vintage of drilling precludes upgrading. Of the 85 
counties included in the program, 83 have been completed. The two 
remaining counties are Posey and Gibson. These are the most denselY 
drilled counties of the 85, and thus a very large amount of work re­
mains to complete the program. Work currently is restricted to 
Posey County. 
, Because of high well density, the Posey County project is 
divided into subprojects on a congressional township basis. 'Two 
townships were completed last year and four were completed this 
year. Of' the remaining 13 townships, work is underway on nine, pro­
gress on them ranging "from 20 to 85 percent completion. 
,,,,-" .,:.'t::O 
Subsurface Studies:,,' ': 
OnlY one subsurface study is in progress. It isa study of the 
thick cambrian clastic:section of Indiana. It was initiated at the 
beginning of the ye-ar and is 35 percent colnpleted. It will add 
significantlY to understanding of Indiana subsurface strata and will 
be published by the Geological Survey, probably as a bulletin. 
.. ;"Special Projects - --~ 
One special project, started at the beginning of the year, is 
in progress. It is compilation of a new pipeline map of Indiana. 
The Geological Survey published a detailed pipeline map of Indiaaa 
in 1960. It now is out~of-date and out-of-print and many new pipe­
lines, mostly for gas, have been built in Indiana in the past il. , 
years. Compilation of the new pipeline map is 70 percent coznplete. 
:?":. ' 
; .... 
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Miscellaneous Notes 
Outside Publications. --The .American Association of Petroleum Geo­
logists I Memoir 15 is titled "Fut1JTe .Petroleum Provinces of the 
United States." Just published, it is a 1500-page, two-volume 
publication made up of 11,' d'iscrete papers pertaining to petroleum 
and prospect!ve petroleum discovery in different parts of the, 
United states. The paper~ti-tled "Region 9" pertains to the Cin­
cinnati 'Arch" Illinois BaSin and:the upper pa~t of the Mississippi 
Embayment. Members',o:f the Petroleum Section made a major contri­
bution to the Region ,9 'paper. 
Tech:riical Programs .,-'·'!'wo znembers of .:the Petroleum Section were 
panelists at the ,symposium on "Future Petroleum Potential of NPC 
Region-9", held in Champaign, Illinois in March, 1971. Also, one 
member participated in a technical program of the Midwest Gas 
Storage Section, Society of Petroleum Engineers (AIME), held at 
Pontiac, Illinois in May, 1971; the subject of the technical pro­
gram was potential areas of gas storage in northern Illinois and 
northern Indiana. 
Technical Committees.--One geologist of the Petroleum Section is 
a member of the American Petroleum Institute's subcommittee for 
crude oil reserves data in the tri-states area of IllinOis, Indiana 
and Kentucky; he participated in the annual meeting of the sub­
committee in St. Louis, Missouri in January, 1971. One geologist 
of the Section is a member of the API's national committee on crude 
oil reserves and participated in subcommittee meetings in Lansing, 
Michigan and St. Louis in January, 1971 and in the annual meeting 
of the national committee in Banff, Canada in March, 1971. And 
one geologist of the Section is a member of the American Association 
of Petroleum Geologists' committee on statistics of drilling and 
attended the meeting of the committee in Washington, D.C. in 
October, 1970. 
Professional Societies.--Five members of the Section are active 
participants in the Indiana-Kentucky Geological Society and one 
member is an active participant in the meetings of the group 
known as Indiana Geologists. Four are long-standing members of 
the American Association of Petroleum Geologists and two hold 
membership in the Geological Society of America. 
PUBLICATIONS SECTION 
During the past fiscal year the Publications Section sold 
5,915 reports and 8,735 maps. The section sent 1,693 reports and 
344 maps on exchange to institutions in the United States and in 
foreign countries. It also distributed without charge 2,360 
reports and 2,610 maps to members of its own organization and to 
-29­
individuals, libraries, and companies in the United States and abroad. 
The Publications Section served 3,217 office customers, handled 2,009 
letters pertaining to geologic reports and maps, and sent out 1,669 
announcements of new publications. 
As one might expect, best sel:lers are numbers in the Circular 
series. The biggestseUer 1s CirCular 5, "Let I s Look At Some Rocks" 
(published. 1958, 29,000 copies in print). It is followed by Cir­
cular 6, "Adventures With "Fossils" (published 1959, 12,000 copies in 
print); Circular 7, IIFossils: Prehistoric Animals in Hoos~er-Rocks It 
(published 1960, 9,000 copies in print); Circular 4, IIGuide to Some 
Minerals and Rocks in Indiana" (published 1958, 8,000 copies in 
print); and Circular 8, "caves 'of Indiana" (published -1'962,· 6,,000 
copies in print). . '.' . . , .....", , . 
. . ,' 
... "., '" 
-:.~'. 
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REPORTS AND .Mf\PS PUBLISHED 
Bulletins 
Carr, D. D. and Webb, W. M., 1970, Sand and gravel resources of 
Indiana: Bull. 42-D, 31 p., 20 figs, 2 tables. 
Rooney, L. F., l.gro, High-calcium limestone and high-magnesium 
dolomite resources of. Indiana: Bull. 42-B, 20 p., 1 pl., 1 fig., 
5 tables. 
Rooney, L. F., 19rO, Dimension limestone resources of Indiana: 
Bull. 42-C, 29 p., 21 figs., 1 table. 
Shaver, B. H., and others, 19rO, Compendium of rock-unit 
stratigraphy in Indiana: Bull. 43, 229 p., 1 pl., 8 tables. 
Wayne, W. J., 1970, Native Indiana iron ores and 19th century 
ironworks: Bull. 42-E, 25 'p., 10 figs. 
Circulars 
Powell, R. L., 1970, Geology of the Falls of the Ohio River: 
Circ. 10, 45 p., 1.3 figs. 
Directories 
Indiana Geological Survey, September 19rO, Directory of crushed 
stone, ground l.imestone, cement, and l.ime producers in Indiana: IBM 
printout, 42 p. 
Mineral Economic Series 
Carpenter, G•. L.and Keller, S. ,J., 1970, Oil development and. 
production in Indiana during 1969: Mineral Economics Ser. 16, 18 
p., 2 figs., 4 tables. 
'",'. ' 
Reports of Progress 
Gra.y, H. H., 1971, Glacia.l lake deposits in southern Indiana-­
engineering problems and land use: Rept. Prog. 30, 15 p., 1 pl., 
8 figs., 1 table. 
Special Reports 
Bleuer, N. K., 1970, Geologic considerations in planning solid­
waste disposal sites in Indiana: Spec. Rept. 5, 7 p., 1 fig. 
Miscellaneous Maps 
Carr, D. D., 1964, Rev. 1971 by M. C. Moore, Locations of sand 
and gravel operations in Indiana: Misc. Map 10. 
Dawson, T. A., 1971, M:l.p of Indiana shOWing structure on top of 
Trenton Limestone: Misc. Map 17. 
French, R. R., Carr, D. D., and Sunderman, J. ,}.., 1965, rev. 1970 
by C. H. Ault and D. D~ Carr, Locations of crushed atone operations 
in Indiana: Misc. Map 11. 
Hutchison, H. C., 1962, rev. 1971, Map of southwestern Indiana 
showing locations of active coal mines: Misc. Map 7. 
Indiana Geological Survey, 1970, Map of Indiana showing bedrock 
geology: Misc. Map 16. 
Preliminary Coal Maps 
Hutchison, H. C., 1971, Distribution, structure, and mined 
areas of coals in Perry County, Indiana.: Prelim. Coal Map 14. 
Regional Geologic Maps 
Gray, H. H., Wayne, W. J., and Wier, C. E., 1970, Geologic map 
of the 10 x 20 Vincennes Quadrangle and parts of adjoining quadrangles, 
Indiana and IllinOis, shewing bedrock and unconsolidated deposits: 
Regional Geol. Map 3. Part A,. IllB-P. :showing bedrock only, and Part B, 
map showing unconsolidated depos~tsonly) are also available. 
Schneider, A. F., and Keller, S. J., 1970, Geologic map of the 
10 x 20 Chicago Quadrangle, Indiana, Illinois, and Michigan, showing 
bedrock and unconsolidated deposits: Regional Geol. Map 4. Part A, 
map showing bedrock only, and Part B. map showing unconsolidated de­
pOSits only, are also available •. ,:, 
•·•• t!. 
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MEMORANDUM REPOnTS ....." 
~ Ault, Curtis H., July 1970, History of the use of crushed stone 

in the cement industry in Indiana~ 

Atilt; curtis H., July 1<'170, History of the use of crushed stone 

for production of lime in Indiana. 

Ault~,CUrtis H., Carr, D. D., Moore, M .. C., Hartke, E. H., and 
Hill, J. R., December 1970, Mineral resources and environmental 
geology reports for southern Lake and Porter Counties near a pro­
pos'edreglonal ·airport. 
Bleuer, N. K., July 29, 1970, Summary of geologic limitations 

for sanitary., landfills in 'Monroe County, Indiana, 1 p., 1 fig. 

Bleuer, N. K., August 6, 1970 ,Geology: of Marion County with 
respect to proposed sanitary landfill operations, 6 p., 1 map, 
appendices. 
Bleuer, N. K., Sept. 17, 1970, Results of reconnaissance drilling 
in Sec. 17, T. 23 N, R., 4 W, and interpretations regarding a pro­
posed sanitary landfill for Lafayette; 'Lndiana, 5 p.,3 fig., appen­
dix. . ., ;:,' ',,~<::, ,. 
. '>Bleuer:'; , Ii. -K., September 24, 1970,; Preliminar.y leologic ap­
praisal of proposed sanitary landfill site· in the NW4 Sec. 32, T .. 
8N, R. lW, Monroe ?ounty, Indiana, 6 p. ,I,fig . 
Bleuer,N.K~· and Fix, Wayne,October 14, 1970, Summary of 

geologic limitations for sanitary landfills in Monroe County, .." 

Indiana, 4 p. 

. , .-, Bleuer, N. K. and Hartke ,.E. j., October 30, 1970 , Geologic: ' 
considerations in planning a solid waste disposal site in the swk, 
NEt, Sec. 30, T. 6N, R. 5W, Spencer, County, Indiana, 2 p. 
Bleuer, N. K., December' 9, 1970, Possibilities for sanitary . 

landfills in coal strip mine areas in western and southwestern 

Indiana; 4 P:', l·fig. 

Bleuer, N. K., December 9, 1970, Geology, the water table, 

aquifers, and, sanitary landfills, 2 p. 

Bleuer; N. K., January 28, 1971, The geologic story of. Oxb.ow 
Park, Elkhart County, Indiana, 4 p., 3 fig. 
Bleuer, N. K. and Hartke, E. J., April 2, 1971, Diagrams 

supplementary to Indiana Geological Survey Special Report 5, 21 p., 

16 fig. 
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Carr, D. D., August 1970, Indexed bibliography on oolitic car­
bonate rocks. 
Carr, D. D., Septembe~ 1970, Instructions for the computer pre­
paration of directories ofmine~al producers. 
Gray,. H. H., January 29;- 1971, Geology of Jefferson County, 
Indiana, 7 p., 2 fig. 
Gray, H. H., Februa.ry:10, 1971, Geology of Randolph County, 
Indiana, 5 p., 5 fig. 
Gray, H. H., April 5 and May 27, 1971, Earth movement at Merom, 
3 p., 1 fig. 
Hartke, E. J. and Hill,· J.' R., January 6, 1971, Environmental 
geology report for a proposed regional airport in southern Lake and 
Porter Counties, northwestern Indiana, 7 p., 2 fig., 1 table. 
Hartke, E. J. and Hill, J. H., February 26, 1971, Sanitary land­
fill-site suitability study for Lake and Porter Counties, northwestern 
Indiana, 3 p., 2 fig. 
Hartke, E. J. and Bleuer, N. IC., Mlrch 26, 1971, Putnamville 
State Farm proposed sanitary landfill site, 2 p., 1 fig. -
HorOW'itz, A. L., January 6, 1971, Curating the paleontological 
c~llections, No. l3, 2 ;p. 
Lewis, Sally and reininger, R. IC., December 18, 1970, Investi­
gation of Brown Alkali Stains on Indiana Limestone, 10 p., 6 tables, 
1 fig. 
~s, Sally and Leininger, R. IC., December 18, 1970, Deter­
minations of watersoluablealkal1 in cements used in staining experi­
ment; 4.p., 1 fig. . 
Powell, R. L., December 21, 1970, Caves and Cave Springs, final 
report to the National Park Service, 296 p. 
Wier ,·C. E., April 24, 1971, Proposal to NASA using ERTS-A 
remote imagery in 1971 to locate fracture patterns in mine areas. 
Wier, C. E. and Hutchison,' H.' C., April 30, 1971, Report on 
varieties of sulfur in Indiana coal, submitted to the Air Pollution 
Control Administration, EPA~ ,under Grant PHS 69A-170lD, 86 p. 
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PAPERS PUBLISHED IN SCIENTIFIC JOURNALS 
Becker, L. E. and Dawson, T. A., 1971, Possible future petro­
leum potential of ~ion 9--Illinois Basin, Cincinnati Arch, and 
Northern Mississippi Embayment: Future Petroleum Provinces of 
the U. S. --their geology and Potential, Memoir 15, vol. 2, p. 
1165 - 1218. 
Black, R. F., Bleuer, N. K., and others, 1970, Field trip 
guide, pt. A, in Pleistocene geology of southern Wisconsin: 
Wisconsin Geol. anel Nat. History Survey Circ. 15, p. Al - 38, 
illus'. 
Blakely, R. F., October lCJ70, "Yes, we do have tremblors: 
Outdoor Indiana, v. 35, no. 8, p. 4 .. 7. 
Bleuer·, .N. K., 1970, Glac~al stratigraphy of southcentral 
WisconSin, pt. 5 in Pleistocene geology of southern Wisconsin: 
Wisconsin Geol. and Nat. History Survey Circ. 15, p. Jl - 35, 
i11us. 
carr, Donald D., 1970, Forum on geology of industrial minerals: 
Geotimes, v. 15, p. 21. 
. ,~- . 
.." ., 
carr, Dcmald D., 1971, Paleocurrents influencing deposition ot 
sOme Ste. Genevieve oolitic limestones -in the Illinois BasiIi·· (abs. ): 
Geol. Soc. America, Abs. with Programs, V. 3, N. 5, p. 301.- . 
. HorOWitz, A. S. and Rexroad, C. B., 1971, Conodcmtcorrelation 
of selected 'MississippianpaleontologiceJ.. sites (abs. h'· Geol.Soc. 
America, Abstracts with programs, v. 3, p. 321. . 
Morgan,J~ P. and Shaver, R. H. (eds), 1970, Deltaic sedimen­
tation: -mod'ernand ancient: Tulsa, Soc. Eccm. Paleontologists 
and M1neralog~sts, Special Pub. 15, 312 p., illus•. 
Patton, . John B., 1970, To Ruin a World: Proceedings of 
Indiana Acade~ of Sciences tor 1969, v. 79, p. 49 -56. 
Pattcm, John B., 1970, Closed tor inventory -- to open under 
new management: Indiana Alumni Magazine, v. 33, no. 3, p. 8 - 9. 
Patton, John B., July-August 1970, Ccmservation of conversation: 
Outdoor Indiana, v. 35, no. 6, p. 4 - 13. 
Pollock, C. A., Rexroad, C. B., and Nicoll, R. S., 1970, Lower 
Silurian conodcmta from northern Michigan and Ontario: Journal ot 
Paleontology, v. 44, p. 743 .. 764, pls. III - 114, 3 tig., 1 table. 
Powell, R. L., November 1970, Spring powered early mills: 
Outdoor Indiana, v. 35, no. 9, p. 29 - 34. 
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Powell, R. L., 1970, Base level, lithologic and climatic con­
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Wier, C. E. and Hutchison; H. C., 1970, Description of coal 
seams in Indiana: Keystone Coal Industry Manual, p. 397 - 399. 
-36­
ACTIVITIES 

Ned K. Bleuer - Co-leader of field trip no. 4, Pleistocene geology 
and geomorphology of 'aoUiihei'n'Wisconsin for November 1970 
meeting of Geelogical soeiety ot America. 
Donald D. Carr - Great Lakes Basin Study Commission: Committee on 
Mineral Resources. 
Forum on Geology of ~ustrial Minerals: steering Committee. 
T. 	A. Dawson - Am.e'rican Petroleum Institute: national committee on 
crude'oil reserves. 
Henry 'H.' Gf.ay - North-Central Section, Geological Society of America, 
Lincoln, Nebraska, April 1971: co-,chairman of a stratigraphy 
session. 
, ' 
Stan 	Keller - Indiana Geologists. 
Indiana-Kentucky ,Geological Society'.i ' 
..;.~. : 
R. 	 K. Leininger - Geochemi:cal Society 
American Association for Advancement of Science. 
-,I 
Society for Applied Spectroscopy. 
, Amer~can Chemical Society. 
Clay 	Minerals Society. 
I 	 .:. 
Spectroscopy SGciety of Canada~ 

Mineralogical Association of Canada. 

Monroe County Soil '&Water OQl'lSetvation' Distrlet:, ,SUpervisor, 

board 	member, treasurer. ' ':,.' ; ~ ". " 
Louis Miller - Indiana Geologists,: Secretar.y-treasur.er-,;~,:., 
Indiana Mining & Techil1ca.l Society: : Secretary-treasurer. 
~, ,'"Indiana' Coal Mining Institute. ' 
~. .: .', 1 _ 
. _.. ' (.' 
. .,' 	 . 
Indiana Academy of Science. 
Rlctia.rd Powell' -, Board ,ofGe6gr~phic Names. 
","','
-\".'. 
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Jchn 	B. Patton - ASTr-1: Committee C·'lB Natural .BU~.w.11J~ O"'vu...... , 
chairman, Limestone Specificati~ns Su~committeej Definitions 
and Nomenclature Subcommittee. 
National Association of state Universities and Land Grant 
Colleges: Mineral Resources Subcommittee. 
Society of Economic Geologists Council. 
Interstate Oil Compact Commission: Research Committee. 
American .Association of State Geologists: Liason Committee, 
chairman of committee to provide President of National 
Academy of Sciences with nominees for new Director of USGS. 
American Institute of Mining,- Metallurgical, and Petroleum. 
Engineers: Publication Advisory Committee. 
Ohio River Valley Water sanitation Committee: committee on 
waste water injection. 
Indiana Academ,y of Sciences:. chairman of Research Grants 
Committee and member of Science &Society Committee. 
National Research Council: Division of Earth Sciences. 
R. 	 Dee Rarick - 16th Annual High School Science Institute; eo­
leader of field trip. 
Lawrence F. Rooney and Donald Carr - American Institute of Mining 
and Metallurgical Engineering,St • Louis, Missouri. 
Robert Shaver • Society of Economic Paleontologists and Mineral­
ogists: Publications COtlDittee (ci.sa.irmel1) 'and joint SEPM .. 
Paleontological Society Committee. 
Dan M. SUlll van - American Petroleum. Institute: Subcommittee for 
crude oil reserves data in the tri·states area of Illinois, 
Indiana and Kentucky. 
American Association of Petroleum. Geologists. 
Indiana-Kentucky Geological SOciety. 
Charles Wier - Geological Society of America: Chairman, Carboni­
ferous stratigraphy Committee and co-chairman of session on 
coal geology. 
Indiana Academy of Science: Committee on Science 8,00 Society, 
Population and Environment Subcommittee. 
, -3B­
Office of Emergency Planning: Director of Solid Fuels Task 
Force. 
Monroe County Soil and Water Conservation District: Assistant 
Supervisor. 
LECTURES 
Donald D. Carr - "Paleocurrents influencing deposition. of some 

Ste. Genevieve oolitic limestones in the nlinoisBasin" 

to Southern Section, Geological Society of America, May 6, 

1971. 

"Ste. Genevieve oolitic limestones in the Illinois Basin" 
to the I. U. Department of Geology Colloquium, February 22, 
1971. 
R. 	 K. Leininger - "Availability of geochemical standards II to 

the Society of Applied Spectroscopy at Dayton, Ohio, 

November 17, 1970. 

Michael Moore - "Caves in northeastern Mexico" to the Mid­

Illinois Grotto, Urbana, Illinois, May 6, 1971. 

John B. Patton - "Geology and environment in interdepartmental 

programs" on I. U. campus, December 1, 1970 and May 6, 1971. 

"The 	 immortal clay", presidential address at Phi Beta Kappa 
initiation banquet, December 17, 1970. 
"~terial Outlook for the midwest--industrial minerals and 
fuels" in symposium at dedication of Geology Department 
facilities, Western Michigan University, Kalamazoo, Michigan, 
April 24, 1971. 
"Geology of Indiana gypsum deposits and the Spring Mill Region" 
at annual meeting of Garden Clubs of Indiana, Spring Mill 
state Park, September 9, 1970. 
"Natura.l r.esources and the environment" in Environmental studies 
Seminar :for High School teachers at B.H.S., Bloomington, Ind., 
March 10, 1971; and in Environmenta.l Workshop sponsored by the 
Department of Journalism and Focus: Environment Program, I. U., 
April 15, 1971. 
Richard Powell - "Caves of Indiana" at the State Fair, September 3, 
1970 and to I. U. Spelunking Club, September 24, 1970. 
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"Some physical factors concerning land use on the Mitchell 
Plain of south-central Indiana" to the annual meeting of 
Indiana Academy of Science at Terre Haute, November 6, 1970. 
"Features of Lost River" to a study group of the Sassafrass 
Chapter of the Audubon Society, February 16, 1971. . 
Addressed a meeting on the conservation and recreational 
development of southern Indiana'in Bloomington, April 13, 1971. 
Charles Wier - "Future of Indiana coal--fact or fairytale?" at the 
annual meeting of the Indiana Coal Mining Institui:;e in Evans­
ville, March 27, 1971. 
"Sulfur in Indiana coals" at the Geology colloquium, I. U., 
April 26, 1971. 
Addressed meeting of the Indiana Academy of Science Population 
and EnVironment Committee at Purdue University, October 24, 1970. 
.' ~ , ~ 
" . 
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